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SEVERE THUNDERSTORM CASES OF JULY 1985 THRU JUNE 1986 

JOHN E. HALES JR. 
HUGH CROWTHER 

ABSTRACT 

Severe thunderstorm occurrences are relatively infrequent in much 
of the United States. As a result a forecaster only 
occassionally has an opportunity to forecast their development. 
This proves to be a problem as certainly one of the more 
important factors in forecasting them is the level of experience 
an individual forecaster has. Realizing the importance that 
experience Plays and difficulty involved for a meteorologist to 
study past cases, a summary was compiled of all the organized 
severe thunderstorm episodes for the period from July 1985 thru 
June 1986. Included in each case were the times and locations of 
the severe weather along with specifics of the more noteworthy 
events. A composite of those parameters most frequently found to 
be associated with severe thunderstorms was included. Each case 
has a surface and 500mb analysis along with an infrared 
satellite Photo. The objective was to give an overview to a 
forecaster as to what ingredients went into severe development 
with a more detailed analysis being left up to the individual. 

INTRODUCTION 

More severe thunderstorms occur in the United States than in any 
other area in the world. Organized sever.e thunderstorm episodes 
can occur in anY section of the country and in any month of the 
year. The synoPtic conditions that result in the development of 
these storms vary widely across the country. Severe storm 
climatology shows the ePisode frequency decreasing with distance 
from the center of the country, however only the Pacific coastal 
states lack a significant number of cases for any great concern. 

One of the more important tools in forecasting severe 
thunderstorm episodes is experience. The more opportunities a 
forecaster has in working a severe weather situation, the greater 
his skill and confidence becomes. Unfortunately these episodes 
are infrequent enough that, with the exception of the most active 
areas in the central United States, an individual forepaster may 
only work a severe situation once or twice per year. 

The usual technique for increasing ones experience base is to go 
back and examine the synoptic charts, particularly for cases 



with which the forecaster was not previouslY involved. This can 
be a rather difficult undertaking because charts of interest may 
not be readily available and/or organized in a systematic manner. 
This is the case at the NSSFC, but it is often so to a much 
greater extent at the local field offices. 

The purpose of this publication is to identify and organize those 
severe thunderstorm episodes that occurred across the nation for 
the period from July 1985 thru June 1986 into a handy and easy to 
use format such that a forecaster can readily review those cases 
that may be of interest to him. The selection procedure of the 
cases was not verY restrictive and included most of the organized 
severe thunderstorm episodes that occurred nationally. In those 
areas where storms are rather infrequent, such as west of the 
Rocky Mountains, the selection threshhold was somewhat lower. 

CASE FORMAT 

The basic approach in compiling the cases was to provide the 
interested forecaster with a comprehensive, but not excessive, 
number of charts. The following is a descriPtion of each chart 
included. 

DailY Activity Summary-A fairlY tight depiction of the day's 
organized severe convection is shown(solid line). A listing of 
any noteworthy individual event is included for each day. The 
criteria for listing a report would be most of the F2(Fujita 
1981) or greater tornadoes, tornadoes/wind damage that result in 
death, a significant number of injuries and/ or damage that 
generally exceeds $100,000. storms that resulted in damage in 
excess of about $100,000 were included in the listing by category 
as used ~n Storm Data(U.S.Dept of Commerce 1985 and 1986). Those 
reports were then located on the activity summary chart by 
number. with an* not in a watch). Also included is a table 
listing the daily total of severe reports. Following the date 
there is included the time range of the organized severe 
occurrence. All times for this chart were in CST. 

Composite Chart-The purpose of a composite is to represent on one 
chart those parameters important in producing severe 
thunderstorm. The basic composite is similar to that done in 
TR-200(e.g.,Miller, 1972) with some modifications. Instead of 
using the 850 Td, the mean mixing ratio(solid line g/kg) was 
incorporated as a better representation of the low level moisture 
supply. The relevent short wave trough(line of triangles)was 
taken from the 700mb level rather than 500mb. This was done for 
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two reasons a)the 500mb analysis being included in the study end 
b) a more frequent coorelation of troughs at 700mb with severe 
thunderstorm development. The poler and subtropical jet-streem 
is depicted by the maximum wind axis(wide solid line with 
arrowhead in kts) at the 250mb level. The lifted index 
analysis(dashed line) used the lower 100mb of moisture and e 
forecasted maximum surfece temperature. Any areas of upper 
diffluence(zig zag line) and mid level drying(heavy dashed line), 
as well as the low level jet(line with arrowhead in kts), as 
sl-.own on the 850 mb analYsis, are included. 

500mb Analysis- The NMC operational 500mb analyses using the 
observation time most relevant to the severe thunderstorm 
development wes included. 

surface Analysis-The NMC operational analyses nearest either the 
time of initial severe thunderstorm development or the time of 
the most severe storm occurrence 
was included. 

Satellite Photo-The infrared photo closest to the time of the 
most severe storm occurrence of the day was included. 

SUMMARY 

The details of synoptic patterns that are associated with severe 
weather events are soon forgotton. However similar a severe 
weathet' situation seems to an earlier occurrence there are always 
imPortant differences. Having available the pertinent synoptic 
conditions that were present in a pest situation should eneble a 
forecaster to better identify future storm Producing petterns. 
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1. July 4, KS OK MO IL IN MI WI 
2. July 9, WI IL MI IN OH PA WV 
3. July 10, NC VA WV KY TN AL GA MD DE 
4. July 14, KS NE IA MO IL IN MI OH PA wv 
5. July 19, co KS 
6. July 25, VA MD DE 
7. July 29, AZ 
8. July 30, ID co 
9. July 31, PA MD DE NJ 
10. August 1, WY co 
11. August 2, MT WY SD SD NE 
12. August 6, KS OK NE IA MO MN WI IL 
13. August 7, TX AR LA 
14. August 12, WI IA 
15. August 16, AL GA TN sc NC 
16. August 17, KS 
17. August 19, co WY NE SD 
18. August 21, ND SD 
19. August 26, UT WY 
20. August 30, PA MD DE NY CT RI MA 
21. August 31, FL 
22. September 8, MN IA WI IL MI IN 
23. September 22, OK KS MO IA 
24. October 28, LA MS AL FL GA 
25. November 13, OK 
26. November 18, OK MO AR IL 
27. Novermber 19, IL IN 
28. February 5, TX 
29. February 10, GA 
30. February 17, AR MS AL TN 
31. March 10, IL IN OH KY PA 
32. March 11, TX LA AR MS TN KY OK 
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33. March 12, MS AL KY TN 
34. March 13, GA FL sc 
35. March 14, FL 

• 36. Merch 18, LA MS AL GA 
37. March 31, KS OK 
38. APril 4, TX AR 
39. April 7, KS OK MO AR 
40. April 11, TX LA MS 
41. April 13, OK KS NE TX AR 
42. April 19, TX LA 
43. APril 26, NE KS IA SD MN 
44. May 6, KS NE IA MO IL IN MI OH PA 
45. May 7, SD NE KS OK IL IN OH KY 
46. May 8, OK TX 
47. May 10, SD NE KS OK 
48. May 12, KS NE IA MO MN 
49. May 14, KS OK AR MO IL KY IN 
50. May 15, IL IN OH MI 
51. May 16, KS OK TX IL 
52. May 17, TX LA 
53. May 18, LA MS AL 
54. May 24, TX OK LA 
55. .June 1, NY NH VT MA ME 

:) 56. .June 10, TX OK KS MO N~ 
57. June 16, OH NY PA VT NH 
58. June 21, NE SD IA MN 
59. .June 26, ND SD 
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18NOV85-19NOV85 1032-05~5 CST 12 REPORTS 5 TORNADOES 

Surface 6PM CST November 18, 1985 

31 GOES 8PM CST November 18, 1985 



No. 27 November 19, 1985 

Composite 6PM CST November 19, 1985 

500 MB 6 AM CST November 19, 1985 
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No. 28 February 5, 1986 
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Composite 6PM CST February 5, 1986 

500 MB 6AM CST February 5, 1986 
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No. 29 February 10, 1986 
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Composite 6PM CST February 10, 1986 

500 MB 6PM CST February 10, 1986 
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No. 30 February 17, 1986 

Composite 6PM CST February 17, 1986 

500MB 6PM CST February 17, 1986 
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17fEBB6 1~30-222~ CST 32 REPORTS 3 TORNADOE! 

Surface 6 PM CST February 17, 1986 

35 GOES 8PM CST February 17, 1986 



Composite 6PM CST March 10, 1986 
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500 MB 6AM CST March 10, 1986 

No. 31 March 10, 1986 
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Surface 3 PM CST March 10, 1986 
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GOES 2PM CST March 10, 1986 
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Composite 6PM CST March 11, 1986 
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500 MB 6PM CST March 11, 1986 

No. 32 March 11, 1986 
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Surface 6PM CST March 11, 1986 . 
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Composite 6PM CST March 12, 1986 

500 MB EAM CST March 12, 1986 

No. 33 March 12, 1986 
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Surface 6AM CST March 12, 1986 
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Surface 12Noon CST March 12, 1986 GOES 12Noon March 12, 1986 

GOES 8PM CST March 12, 1986 
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No. 34 March 13, 1986 
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13MAR86-l~MAR86 0600-05~5 CST 27 REPORTS 3 TORNADOES 

Composite 6PM CST March 13, 1986 

Surface 12Noon CST March 13, 1986 
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500 MB 6AM CST March 13, 1986 

40 GOES 1:30PM CST March 13, 1986 



GOES 5 AM CST March 14, 1986 

- Surface 3AM CST March 14, 1986 
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No. 35 March 14, 1986 
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1~MAR86 0600-13~5 CST ~ 18 REPORTS 8 TORNADOES 

Composite 6AM CST March 14, 1986 

Surface 9AM CST March 14, 1986 

500 MB 6AM CST March 14, 1986 
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GOES SAM CST March 14, 1986 
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Composite 6PM CST March 18, 1986 
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500 MB 6AM CST March 18, 1986 

No. 36 March 18, 1986 
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18MAR86-19MAR86 1~01-0537 CST 18 REPORTS 12 TORNROOEl 

Surface 3PM CST March 18, 1986 

GOES 3PM CST March 18, 1986 



Surface 3AM CST March 19, 1986 

GOES 5AM CST March 19, 1986 
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No. 37 March 31, 1986 
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Composite 6PM CST April 4, 1986 

500 liB 6PM CST April 4, 1986 

No. 38 April 4, 1986 
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Composite 6PM CST April 7, 1986 

500 MB 6P~1 CST April 7,1986 47 
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07APR86-0BAPR86 1~25-0335 CST 86 REPORTS 12 TORNADOES 

Surface 6PM CST April 7, 1986 

GOES 6PM CST April 7, 1986 
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GOES 3:01AM CST April 12, 1986 
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No· 41 April 13, 1986 
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13APR86-1~APR86 1612-01~5 CST 65 REPORTS 8 TORHAOOES 
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Composite 6PM CST April 13, 1986 

Surface 3PM CST April 13, 1986 

500 MB 6AM CST April 13, 1986 J 
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GOES 4PM CST April 13, 1986 
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Surface 9PM CST April 13, 1986 
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No. 42 April 19, 1986 

Composite 6PM CST April 19, 1986 
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Composite 6 AM CST April 26, 1986 

500 MB 6AM CST April 26, 1986 

No. 43 April 26, 1986 
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26APRB6 1S10-212S CST 37 REPORTS 10 TORNADOES 

Surface 6PM CST April 26, 1986 

GOES 6:30PM CST April 26, 1986 



No. 44 May 6, 1986 
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GOES 8PM CST May 6, 1986 
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Composite 6PM CST May 7, 1986 
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500 MB 6AM CST May 7, 1986 
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Composite 6PM CST May 12, 1986 

500 MB 6AM CST May 12, 1986 

No. 48 May 12, 1986 
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No. 53 May 18, 1986 
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Composite 6PM CST May 24, 1986 

500 MB 6AM CST May 24, 1986 
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GOES 7:30PM CST May 24, 1986 
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No. 55 June 1, 1986 
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500 MB 6AM CST June 1, 1986 
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GOES 1:30PM CST June 1, 1986 
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No. 57 June 16, 1986 
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500 MB 6PM CST June 16, 1986 
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GOES 6PM CST June 16, 1986 
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Composite 6PM CST June 21, 1986 

500 MB 6PM CST June 21, 1986 
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No. 59 June 26, 1986 

Composite 6PM CST June 26, 1986 

500 MB 6PM CST June 26, 1986 
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26JUNB6 1530-2025 CST 26 REPORTS 6 TORNADOES 

Surface 6PM CST June 26, 1986 

GOES 4PM CST June 26, 1986 



GOES 8PM CST June 26, 1986 
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NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS 

Thr National Oceanic and Atmospheric Administration was established as part of the Department of 
Commerce on October 3, 1970. The mission responsibilities of NOAA are to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid 
Earth, the oceans and their living resources, the atmosphere, and the space environment of the Earth. 

The major components of NOAA regularly p~oduce various types of scientific and technical infonna­
tion in the following kinds of publications: 

PROFESSIONAL PAPERS-Important defini­
tive research results, major techniques, and special 
investigations. 

CONTRACT AND GRANT REPORTS-Reports 
prepared by contractors or grantees under NOAA 
sponsorship. 

ATLAS-Presentation of analyzed data generally 
in the form of maps showing d>stribution of rain· 
fall, chemical and physical conditions of oceans and 
atmosphere, distribution of fishes and marine 
mammals, ionospheric conditions, etc. 

TECHNICAL SERVICE PUBLICATIONS-Re­
ports containing data, observations, instructions, 
etc. A partial listing includes data serials; predic­
tion and outlook periodicals; technical manuals, 
training papers, planning reports. and information 
serials; and miscellaneous technical publications. 

TECHNICAL REPORTS-Journal quality with 
extensive details, mathematical developments, or 
data listings. 

TECHNICAL MEMORANDUMS-Reports of 
preliminary, partial, or negative research or tech­
nology results, interim instructions, and the like. 

In/ormation on availability of NOAA publications can be obtained from: 

NATiONAL TECHNiCAL iNFORMATiON SERVICE 
U. S. DEPARTMENT OF COMMERCE 

5285 PORT ROYAL ROAD 
SPRINGFIELD, VA 22 161 


